the relevance of the ES is evident when one reflects upon the growing role of the corporate sector as far as income generation is concerned, over the previous three decades ( Ellis and Smith, 2010) .
Despite its importance, there have not been any studies that analyze the ES using firm-level data to identify what firm characteristics explain the ES observed in aggregate level studies. This paper fills that gap and contributes to the literature by analyzing the ES using firm-level annual accounting data for a sample of industrial firms in Germany, France, Italy, Japan and the UK in the period 1997-2011. First, we formally test for the existence of a trend in the ES and its components (gross savings and capital formation), and show how the three applications of the ES (debt reduction, acquisitions, and liquidity accumulation) evolved over time. Second, we identify the factors that could explain the growth trend of the ES in the last fifteen years. In particular, we seek to examine the role played by credit constraints, volatility in the business environment, and growth in operating activities in shaping the observed aggregate trend. The analysis of firm-level data confirms the existence of an increasing trend of the ES for the total sample and for 9 of the 10 size deciles. This trend was accompanied by decline in capital formation, decrease in debt, and increase in the share of non-operating assets in total assets.
The econometric results show that: (i) the ES is related to credit rationing problems because financial-constrained firms increased their ES at a significantly higher rate than the rest of the firms; (ii) the ES growth rate was significantly higher among companies operating in a more volatile operating environment; (iii) the ES growth rate was higher among those high-growth firms that experienced the largest slowdown; and (iv) the increasing trend of the ES and the decreasing trend of Gross Capital Formation is robust to alternative specifications and sets of control variables.
The structure of the paper is as follows. Section II describes the database, defines the main variables of interest and shows some basic descriptive statistics. In Section III, we statistically test for the existence of a trend in the ES, and describe the evolution over time of the ES, its components (gross savings and capital formation), and its main applications.
Section IV provides a brief literature review that allows us to frame the analysis and identify three main testable hypotheses regarding the factors driving the growth of the ES. Section V gives a detailed description of the methodology by which these hypotheses are tested. The results are presented in Section VI, and its implications are discussed in Section VII.
II. Data and construction of variables
To perform the firm-level analysis we assemble a dataset that includes annual accounting data for a set of publicly traded firms in Germany, France, Italy, Japan and the UK, since 1997 until 2011. The data comes from the Worldscope database. In accordance with the financial literature (Bates, Kahlen and Stulz, 2009, Custodio, Laureano and Ferreira, forthcoming), our database includes only industrial firms. The selection of industrial firms was carried out according to the variable "General Industry Classification", which differentiates between manufacturing, services, transport, banking, insurance and other financial activities. Table 1 summarizes the accounting definition of the main variables used in the study. Table 2 provides descriptive statistics of the sample for each country presenting the mean, median, 25th and 75th percentiles, standard deviation and number of observations (firm-years) of each of the six variables listed above. Table 3 , meanwhile, shows the number of firms by country and year for which data are available for the key variable ES. Figure 1 illustrates the evolution of the variables of interest in the period from 1997 to 2011.
III. Excess savings (ES) and their applications over time
Each panel of the figure shows the time series of the median and size-weighted mean (mean weighted by total assets) of the variables of interest. We used both weighted mean and median measures to illustrate that the trends detected are representative of the aggregate trends (captured by the size-weighted mean) and that these aggregate trends are not driven by outliers (the median is less sensitive to the behavior of outliers). Unless otherwise noted, the description that follows refers to the evolution of the size-weighted average. Figure 1 displays the growing trend in excess savings for the entire sample. It is also evident that the ES fluctuates with the business cycle, and these fluctuations can be explained mainly by the cyclical variations in gross capital formation, which are greater than the cyclical variations of gross savings. The amplitude of the fluctuations in the ES is always greater for the size-weighted mean than for the median. This suggests that the ES of big companies fluctuates more than that of small companies. These patterns are true for any given country (see the Appendix, Figures 1A to 1E ).
In contrast to the sideways fluctuation of gross capital formation, gross savings show a steady increase over time that results in a positive trend in excess savings. Interestingly, when looking at the median trends, gross savings has a slight negative trend, and the positive trend in the ES is explained by the sharp negative trend in gross capital formation. This suggests that the propensity to generate increasing excess savings is not determined exclusively by a secular drop in investment or by an unusual growth of gross savings, but by a combination of these two factors with varying impact across the firms sampled.
Overall, our sample of firms exhibit the very same trends as those found in studies that use national accounting data (IMF, 2006 , OECD, 2007 , suggesting that our sample is representative of the aggregate behavior.
Figure 1 also illustrates the changes in the balance sheet (stock variables) generated by the trends in the ES (flow variable). First, the companies in the sample experienced a sustained fall in the indebtedness, which declined from 70.5 to 58 percent of total assets. This can be explained by the higher availability of internal funds from the ES. In addition, the recurrence of financial crises during the sample period might have shifted the corporate sector preferences towards internal funds and away from external sources of financing. Our firmlevel data thus confirms the findings of previous studies based on national accounting data that identify the increase of excess savings with a reduction of indebtedness as one of the main uses of the ES (IMF, 2006) . However, the changes in the balance sheets of the sampled firms were not just limited to the capital structure alone; they also changed the composition of the assets held. From Figure 1 , it can be observed that the proportion of long term non-operating assets, which includes holdings in affiliated companies and other similar investments, increased consistently from 14 to 22 percent. Liquidity holdings displayed little change, and even came down slightly.
Some comments are needed regarding the differences in size-weighted averages and medians.
The time series of the size-weighted average and the median are greatly similar for the ES, non-operating assets, and debt. For these series, the size-weighted average is always higher than the median, which seems to indicate that larger firms had consistently higher values than smaller firms.
In contrast, median cash holdings move in a direction different from that of the size-weighted average. The former starts from a level much lower than the latter and both series converge at a midpoint. This suggests that the cash hoarding was a priority among smaller firms compared to larger firms.
We also tested the statistical significance of trend of ES illustrated in Figure 1 by regressing ES on a trend dummy in a panel model with firm and year fixed effects (two-way fixedeffects model) for the entire sample and for each size decile. Table 4 Table 4 we can conclude that there is a positive trend in the ES that is driven by a negative trend in gross capital formation.
To test the robustness of our results, we controlled for the effects that business cycles had on these trends. Panels D to F replicate the same regressions as Panels A to C, but including a dummy variable that equals 1 during those years when the national-aggregate investment (of the country to which the firm belongs) suffered a contraction. Our results are robust to the inclusion of this control variable. The number of deciles for which ES shows a positive trend improves to 9 (Panel D), and the conclusions regarding the evolution of gross savings and gross capital formation remain the same (Panels E and F).
IV. Existing literature and hypotheses building
To the best of our knowledge, there is no theoretical model that specifically addresses the phenomenon of the ES in the corporate sector. However, there is a well-established literature in corporate finance related to the investment, free cash flow, and cash holdings that provides some insights and allows us to draw some testable hypothesis for our empirical study.
Following this literature, we could identify three factors that are related to the ES: (i) financial constraints, (ii) volatility of the operating environment, and (iii) growth prospects.
First, financial constraints affect financing and investment decisions. Constrained firms should systematically save a fraction of its cash flow to safeguard against future investment needs (Almeida, Campello, and Weisbach, 2004) . Therefore, we should find that the ES is larger among financially constrained firms.
Second, the ES is related to the volatility of the operating environment. Previous empirical studies show that increased volatility of sales, costs and earnings negatively impacted investment (Von Kalckreuth, 2000, using a sample of German firms, Baum et. al. using a sample of US manufacturing firms), while other studies have found an increase in cash ratios is concentrated among firms in industries that experienced the greatest increase in idiosyncratic volatility (Bates, Kahle, and Stulz, 2009) . Moreover, firms' liquidity management is affected by macroeconomic uncertainty (Baum et. al, 2009) . Irvine and Pontiff (2008) show that, over the past four decades, cash-flow volatility has increased due to more intense product market competition. As a result, we should find an increasing trend in the ES together with larger ES among those firms facing a more volatile operating environment.
Finally, the ES is related to growth prospects. As described by Jensen (1986 Jensen ( , 1989 companies in mature and declining industries tend to have low growth, large and positive cash flow, and low profitable investment opportunities. Unless management is wasting cashflow through unsound investment projects or paying out dividends, we should find that the ES is larger among low-growth firms.
V. Methodology
We thus have three mutually not exclusive hypotheses concerning the factors driving the rise on the ES:
Excess savings are mainly generated by those firms facing financial constraints.
(ii) Excess savings are mainly generated by those firms facing a volatile operating environment.
(iii) Excess savings are caused by low-growth firms that lack profitable investment opportunities.
We test whether these hypotheses explain the positive trend in the ES from 1997 to 2011. To do this we estimate a two-way fixed effects model, using alternatively ES and Gross Capital Formation as dependent variables and including as regressors a trend variable; variables that measure financial constraints, volatility of the business environment, and growth; and interaction terms between these variables and the trend variable. The variables that measure financial constraints, growth volatility, and growth are constructed following the existing literature. The coefficients of the variables will determine whether the positive trend in the ES remains positive and significant after controlling for firm-characteristics, whether these firm-characteristics significantly explain the ES, and whether the positive trend in the ES is different for firms with different characteristics. By repeating the same set of regressions using Gross Capital Formation as a dependent variable we will be able to identify whether these firm-characteristics significantly affect companies' investment behavior, thus driving the ES. Therefore, we will be able to link the empirical evidence related to the investment literature to our main topic in this paper, the excess savings.
Financial constraints were captured by seven different measures: (1) Whited-Wu (2006) Index; (2) Kaplan-Zingales (1997) Index; (3) the natural logarithm of total assets (with smaller firms facing more financial constraints); (4) the square of the natural logarithm of total assets, to address the quadratic relationship found between firm size and rationing by
Hadlock and Pierce (2010); (5) return over assets (with less profitable firms facing more financial constraints); (6) a dummy variable that identifies whether the firm pays dividends;
(7) a dummy variable that identifies whether the firm has positive earnings 3 . To avoid endogeneity problems, these last three measures are not used when the dependent variable is Excess Savings. Volatility of the business environment is measured by the variation coefficient of five different variables: (1) net sales; (2) net sales growth; (3) Tobin's Q 4 ; (4) COGS to sales ratio; (5) the net earnings margin. In all the cases we compute the variation coefficient using a 5-year rolling window of the standard deviation and the mean of each variable. Finally, we used three different variables that measure growth opportunities: (1) net sales growth; (2) Tobin's Q; (3) R&D expenditures over total assets, following Graham (2000) and Fama and French (2002) .
We also included a set of control variables that capture the financial management policy of the firms, the level of diversification to non-core activities, and the macroeconomic 3 4 Computed as .
environment. Following Duchin, Ozbas, and Sensoy (2010), the firms' financial management policy was measured by a set of indicators such as indebtedness, short-term indebtedness, liquidity holdings, the ratio between short-term assets and liabilities, debt change, and shortdebt change. All these indicators are those current at the beginning of the sample period. Ahn, Denis, and Denis (2006) argue that the level of firms' diversification affect gross capital formation, and therefore ES. We thus use the ratio of non-operating assets to total assets at the beginning of the sample period to control for the level of diversification to non-core activities. Finally, the macroeconomic environment is proxied by a dummy variable that identifies whether aggregate national investment is growing or falling.
The estimated model can be summarized by the following equation:
where Y is alternatively ES and Gross Capital Formation, X is a vector of control variables, Z is a measure of either financial constraints, growth volatility, or growth as described above, and t is a trend variable. Our main focus of attention will be on the coefficients and .
will determine whether the trends identified in Table 4 are still present after controlling for firm-characteristics. will inform whether the ES and Gross Capital Formation are explained by financial constraints, growth volatility, and growth. Finally, will determine whether the growing trend in ES and falling trend in Gross Capital Formation are different for firms with different characteristics. Table 5 shows the effects of financial constraints on ES (Panel A) and on Gross Capital Formation (Panel B). The first finding is that the ES was in general smaller among financially constrained firms: out of the four measures of financial constraints included in Panel A, three measures support this finding. Even though the Kaplan-Zingales Index suggests that financial constrained firms had more ES, the limitations of this index to capture financial constraints are well-known (see Hadlock and Pierce, 2010) . The second finding is that there is a positive trend in ES, and that this trend is significantly larger for financially constrained firms. Again, except for the regression using the Kaplan-Zingales Index, all the remaining three regressions support this conclusion. The third finding is that we confirm the existence of a negative trend in the Gross Capital Formation (Panel B), and there is some weak evidence that suggest that the trend was more negative for those firms facing financial constraints. Regarding the effect of financial constraints on Gross Capital Formation, the results in Panel B are mixed. For some specifications we find that Gross Capital Formation was smaller among financial constrained firms (Kaplan-Zingales, ROA, Dividends, and Earnings), but for others we find the opposite (Whited-Wu Index, and square of total assets). Table 6 shows the effects of the volatility of the operating environment on ES and on Gross
VI. Results
Capital Formation (Panel A and B, respectively). The first finding is that the ES was initially lower for more volatile firms, as shown by the negative and statistical significant coefficient for each of the five measures of volatility. The second finding is that we find a positive trend in ES for the entire sample of firms even after controlling for operating environment volatility, and furthermore, those firms facing a more volatile operating environment had a significant higher positive trend in ES than those firms in a less volatile environment. The third finding is that we confirm a negative trend in the Gross Capital Formation for the entire sample, and there is some weak evidence that suggests that firms with a more volatile operating environment had a significant more negative trend in the Gross Capital Formation.
Finally, there is some weak evidence that suggest firms facing a more volatile environment had higher Gross Capital Formation. Table 7 shows the effect of the growth opportunities on ES (Panel A) and on Gross Capital Formation (Panel B). First, we find that the ES was higher for low-growth firms and that Gross Capital Formation was lower for low-growth firms (for two out of three measures of growth opportunities in the case of Gross Capital Formation). Second, we find that there is a positive trend in ES for the entire sample, and that high-growth firms had a significant more positive trend than low-growth firms. Third, again we confirm the negative trend in the Gross Capital Formation for the entire sample, and we find that high-growth firms had a significant more negative trend in the Gross Capital Formation (for two out of three measures of growth opportunities).
Taking all the evidence together, these results suggest a strong case for convergence on the financial management policy of the firms. We conclude this from the following observations:
-First, contrary to what was expected by the literature, the ES was smaller among financially constrained firms. Nevertheless, financially constrained firms had a significant higher ES growth. Figure 2 complements Table 5 and illustrates that indeed convergence is taking place.
-Second, as expected we did find an increasing trend in the ES, but again, contrary to what was expected by the literature, we find a smaller ES among those firms facing a more volatile operating environment. Similarly to the analysis of financial constraints, we find that those firms facing a more volatile operating environment had a higher rate of ES accumulation. Figure 3 complements Table 6 and illustrates the aforementioned convergence.
-Finally, just as expected by the literature, we find that ES is larger and Gross Capital
Formation is smaller among low-growth firms. Nevertheless, during the period of analysis high-growth firms suffered a reduction of its growth, converging to low-growth firms, and consequently increased ES and reduced its Gross Capital Formation at a significant higher rate (Figure 4 ).
VII. Conclusions
This paper provides a number of important firm-level facts on the dynamic of ES. We have shown that: (i) the ES is related to credit rationing problems because financial-constrained firms increased their ES at a significantly higher rate than the rest of the firms; (ii) the ES growth rate was significantly higher among companies operating in a more volatile operating environment; (iii) the ES growth rate was higher among those high-growth firms that experienced the largest slowdown; and (iv) the increasing trend of the ES and the decreasing trend of Gross Capital Formation is robust to alternative specifications and sets of control variables.
When analyzing the cross-sectional variation of ES among firms facing financial constraints and volatile operating environment we find that the results are at odds with what existing literature would suggest, having these firms lower (instead of higher) ES. Interestingly, the ES accumulation trend, although positive for the entire sample, was even more positive for exactly those types of firms. When focusing on growth potential, the evidence is in line with the existing literature, showing that low-growth firms had higher ES and lower Gross Capital
Formation than high-growth firms. Nevertheless, high-growth firms' growth rate slowed down during the period, and therefore these firms reduced its Gross Capital Formation and increased its ES at a higher rate than low-growth firms.
More generally, our evidence shows that during the sample period there was a significant increase in ES partially driven by a significant decrease in Gross Capital Formation.
Additionally, our data shows that firms facing financial constraints, on a volatile operating environment, and that experienced a growth slowdown played a special role, as they reduced their Gross Capital Formation and increased their ES at a significant faster pace.
Nevertheless, it is worth emphasizing that these trends are also present in financially nonconstrained firms, in firms facing a low-volatility operating environment, and in high-growth and low-growth firms. These results hold even after controlling the financial management policy of the firms, the level of diversification to non-core activities, and the macroeconomic environment.
One of the objectives of this paper was to shed light on the nature of ES using firm-level data instead of national accounting aggregates. One of the main takeaways is that even though firms' characteristics play a role, the phenomenon is more pervasive than initially expected.
The policy message seems to be that although reducing financial constraints, reducing operating volatility, and ensuring investment opportunities for firms will certainly help, it will not solve the problem of the excess savings of the non-financial corporate sector, as firms not facing these challenges are still accumulating excess savings in their balance sheets. Table 4 shows the linear trend of the main variables of interest (Excess Savings, Gross Capital Formation, and Gross Savings) in a two-way fixed-effect model with firm-specific and year-specific effects. The results are presented for the whole sample and for every decile of size. Panels A, B, and C show the results of regressions including a constant and a linear trend only. Panels D, E, y F include a dummy variable identifying periods of economic crisis (falling aggregate investment) in the country where the firm is based. Standard deviations are reported between brackets. *, **, ***, show significance at the 10, 5 and 1% respectively.
Table 4 Trends of the Excess Savings, Gross Savings and Gross Capital Formation, by decile of size.
Two-way fixed effects with a linear trend
Independent Variables
Trend 0.00936*** 0.00607*** 0.00414*** 0.0118*** -0.0137*** -0.00822*** -0.00312*** -0.0120*** -0.00163*** -0.00182*** -0.00223*** (0.00119) (0.000670) (0.000959) (0.00142) (0.000751) (0.000429) (0.000249) (0.00212) (0.000232) (0.000348) (0.000271) Dummy Recession 0.00645*** 0.00641*** 0.00622*** 0.00468*** -0.0109*** -0.0109*** -0.00870*** -0.00676*** -0.0117*** -0.0138*** -0.0116*** (0.00152) (0 Table 5 , reports the regression results corresponding to one meassure of financial constraints. In Panel A the dependent variable is Excess Savings, in Panel B the dependent variable is Gross Capital Formation. Each column reports the coefficient estimates for the trend, our control variables, the measure of financial constraints and the interaction term between this measure and the trend. Our control variables are a dummy variable indicating an aggregate contraction of private investment in the country where the firm is based during year t (Dummy Recession), total and current debt variation between the periods t and t-1, and the lagged values of the ratio of Total Liabilities/Total Assets (leverage), the Current Liabilities/Total Assets ratio (clta), the Cash & Short Term Investment/Total Assets ratio (liquidity_demand), and the Non-Operating Assets/Total Assets ratio (assets_nonop). The measures of financial contraints used are the natural logarithm of Total Assets (logAT), the natural logarithm of Total Assets squared (logAT2), the Kaplan and Zingales index (KZ_index), the Whited and Wu index (WW_index), the Return on Assets ratio (roa), a dummy variable equal to one when the firm pays cash dividends, and a dummy variable equal to one when the firm reports positive net income. Standard deviation robust to clustering by firm are reported between brackets. *, **, ***, indicate significance at the 10, 5 y 1% level respectively. Each column of Table 6 , reports the regression results corresponding to one measure of volatility. In Panel A the dependent variable is Excess Savings, in Panel B the dependent variable is Gross Capital Formation. Each column reports the coefficient estimates for the trend, our control variables, the measure of volatility and the interaction term between this measure and the trend. Our control variables are a dummy variable indicating an aggregate contraction of private investment in the country where the firm is based during year t (Dummy Recession), total and current debt variation between the periods t and t-1, and the lagged values of the ratio of Total Liabilities/Total Assets (leverage), the Current Liabilities/Total Assets ratio (clta), the Cash & Short Term Investment/Total Assets ratio (liquidity_demand), and the Non-Operating Assets/Total Assets ratio (assets_nonop). The measures of volatility used are the moving coefficients of variation of Net Sales (movcv_net_sales), sales growth (movcv_sales_growth), the Cost of Goods Sold/Net Sales ratio (movcv_cogs_sales), the Net Income/Net Sales ratio (movcv_nibl_sales), and the Tobin Q (movcv_tobin_q). Standard deviation robust to clustering by firm are reported between brackets. *, **, ***, indicate significance at the 10, 5 y 1% level respectively. Each column of Table 7 , reports the regression results corresponding to one measure of growth. In Panel A the dependent variable is Excess Savings, in Panel B the dependent variable is Gross Capital Formation. Each column reports the coefficient estimates for the trend, our control variables, the measure of growth and the interaction term between this measure and the trend. Our control variables are a dummy variable indicating an aggregate contraction of private investment in the country where the firm is based during year t (Dummy Recession), total and current debt variation between the periods t and t-1, and the lagged values of the ratio of Total Liabilities/Total Assets (leverage), the Current Liabilities/Total Assets ratio (clta), the Cash & Short Term Investment/Total Assets ratio (liquidity_demand), and the Non-Operating Assets/Total Assets ratio (assets_nonop). The measures of growth used are the first Excess Savings, Gross Savings, Gross Capital Formation, Non-Operating Assets, Leverage, and Liquidity Holdings, during the period 1997-2010, according to median and asset-weighted average, for the sample of manufacturing firms from France, Germany, Italy, Japan and United Kingdom. Figure 2 shows the evolution of Excess Savings for firms facing more financial constraints (decile 8, 9, and 10) and those facing less financial constraints (decile 1, 2, and 3). Firms were separated into deciles according to the value of the Whited-Wu Index, and then the average Excess Savings was computed for each year by decile. Figure 3 shows the evolution of Excess Savings for firms facing a more volatile environment (decile 8, 9, and 10) and those facing a less volatile environment (decile 1, 2, and 3). Firms were separated into deciles according to the value of the variation coefficient of Tobin's Q, and then the average Excess Savings was computed for each year by decile. High-growth vs Low-growth firms Figure 4 shows the evolution of Sales Growth, Excess Savings, and Gross Capital Formation, for high-growth firms (decile 8, 9, and 10) and low-growth firms (decile 1, 2, and 3). Firms were separated into deciles according to its mean sales growth rate during the sample period, and then the average Sales Growth rate, Excess Savings, and Gross Capital Formation were computed for each year by decile. 
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